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ENVIRONMENTAL PROTECTION
AGENCY

40 CFR Parts 80, 86, and 89
[AMS-FRL-5288-4]
RIN 2060-AF76

Control of Air Pollution From Heavy-
Duty Engines

AGENCY: Environmental Protection
Agency.

ACTION: Advance notice of proposed
rule.

SUMMARY: This advance notice of
proposed rule (ANPRM) reviews the
need and potential for additional
reductions in emissions of oxides of
nitrogen (NOx), hydrocarbons (HC), and
particulate matter (PM) from mobile
source heavy-duty engines (HDEs),
announces EPA’s intent to establish new
emission controls for highway heavy-
duty engines, and also describes EPA’s
plans to work cooperatively with engine
and equipment manufacturers to
consider additional reductions from
nonroad (off-highway) heavy-duty
engines. Ozone pollution poses a
serious threat to the health and well-
being of millions of Americans and a
large burden to the U.S. economy. Many
ozone nonattainment areas face great
difficulties in reaching and maintaining
attainment of the ozone health-based air
quality standards in the years ahead.
Recognizing this challenge, states, local
governments and others have called on
EPA to promulgate additional national
measures to reduce NOx and HC in
order to protect the public from the
serious health effects of ozone pollution.
The control of PM emissions from HDEs
is also a priority for these stakeholders.

In response to the need for national
pollution reduction measures, EPA has
initiated discussions with engine
manufacturers regarding future emission
controls for HDEs. EPA, the California
Air Resources Board (CARB), and HDE
manufacturers recently signed a
Statement of Principles (SOP) calling for
significantly tighter NOx and non-
methane hydrocarbon (NMHC)
standards for on-highway HDEs starting
with model year 2004. The SOP calls on
manufacturers to achieve these ozone
precursor reductions without increasing
PM emissions, even though current
diesel technology typically results in
increased PM (and HC) emissions when
NOx emissions are reduced. The parties
plan to continue their discussions and
to invite others to join them, with a goal
of reaching a similar SOP for nonroad
HDEs.

DATES: EPA requests comment on this
ANPRM no later than October 2, 1995.
Should a commenter miss the requested
deadline, EPA will try to consider any
comments that it receives prior to
publication of the expected NPRM
regarding additional highway heavy-
duty engine emission controls. There
will also be an opportunity to comment
on any NPRM that EPA publishes.

ADDRESSES: Materials relevant to this
ANPRM are contained in Public Docket
A-95-27, located at room M-1500,
Waterside Mall (ground floor), U.S.
Environmental Protection Agency, 401
M Street SW., Washington, DC 20460.
The docket may be inspected from 8
a.m. until 5:30 p.m., Monday through
Friday. A reasonable fee may be charged
by EPA for copying docket materials.

Comments on this ANPRM should be
sent to Public Docket A—95-27 at the
above address. EPA requests that a copy
of comments also be sent to Tad Wysor,
U.S. EPA, Regulation Development and
Support Division, 2565 Plymouth Road,
Ann Arbor, M| 48105.

This ANPRM is available
electronically on the Technology
Transfer Network (TTN), which is an
electronic bulletin board system (BBS)
operated by EPA’s Office of Air Quality
Planning and Standards. The service is
free of charge, except for the cost of the
phone call. Users are able to access and
download TTN files on their first call
using a personal computer and modem:
TTN BBS, (919) 541-5742; Voice
Helpline, (919) 541-5384.

FOR FURTHER INFORMATION CONTACT:
Tad Wysor, U.S. EPA, Regulation
Development and Support Division,
2565 Plymouth Road, Ann Arbor, Ml
48105. Telephone: (313) 668—4332.

SUPPLEMENTARY INFORMATION: EPA is
issuing this ANPRM to invite comment
from all interested parties on the need
and potential for additional reduction of
NOyx, HC and PM emissions from HDEs
and EPA’s plans to achieve such
reductions. After reviewing the
comments, EPA intends to issue a
Notice of Proposed Rulemaking (NPRM)
proposing standards for Model Year
2004 and later heavy-duty highway
engines in accordance with the SOP. In
addition, comments received regarding
reduction in emissions from nonroad
HDEs will inform any EPA discussions
with manufacturers regarding additional
emission reductions.

l. Introduction

Poor air quality represents a serious
threat to the health and well-being of
millions of Americans and a large
burden to the U.S. economy. This threat

exists despite the fact that, over the past
two decades, great progress has been
made at the local, state and national
levels in controlling emissions from
many sources of air pollution. As a
result of this progress, many individual
emission sources, both stationary and
mobile, pollute at only a fraction of their
pre-control rates. However, continued
industrial growth and expansion of
motor vehicle usage threaten to reverse
these past achievements. Today, more
than four years after the passage of
major amendments to the Clean Air Act
(CAA or Act),! many states are still
finding it difficult to meet the air quality
standards by the CAA deadlines.
Furthermore, other states which are
approaching or have reached attainment
of National Ambient Air Quality
Standards (NAAQS) may see those gains
lost if current trends persist.

In recent years, efforts to improve air
quality have focused largely on ground-
level ozone and its main precursors,
nitrogen oxides (NOx) and volatile
organic compounds (VOCs, consisting
mostly of hydrocarbons, HC). In
addition, airborne particulate matter
(PM) has been a major air quality
concern in many regions. As discussed
below, NOx, ozone, and PM have all
been linked to a range of serious
respiratory health problems and a
variety of adverse environmental effects.

At this time, ozone levels remain
unacceptably high in many areas across
the country. For many years, control of
VOCs was the main strategy employed
in efforts to reduce ground-level ozone.
VOC reductions were more cost
effective (on a per-ton basis) and more
readily achievable than NOx reductions.
In addition, it was generally believed
that greater ozone benefits could be
achieved through VOC reductions. More
recently, it has become clear that NOx
controls are often the most effective
strategy for reducing ozone, especially
where ozone is high over a large region
(as in the Midwest and Northeast). As a
result, attention has turned to NOx
emissions as the key to improving air
quality in many areas of the country.

Current projections show a slight
decrease in total NOx emissions during
the next few years as stationary and
mobile source control programs
promulgated under the 1990 CAA are
phased in. However, downward trends
in NOx pollution will begin to reverse
and NOx emission inventories begin to
rise by the early 2000s, due to growth
in stationary and mobile source activity,
and emissions from heavy-duty highway
and nonroad engines are projected to
represent a significant fraction of mobile

1See 42 U.S.C. 7401 et seq.
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source NOx emissions by the middle of
the next decade. In some areas, the rise
in NOx emissions can be expected to be
accompanied by a significant increase in
ground-level ozone. Levels of PM are
also expected to rise, both because of
the expected increase in numbers of PM
sources and because in the atmosphere,
NOx is transformed into fine acidic
nitrate particles which account for a
substantial fraction of the airborne
particulate in some areas of the country
(““secondary particulate formation™).

Given these expected trends, and in
the absence of new emission control
initiatives, some of the nation’s hard-
won air quality improvements will
begin to be seriously threatened in the
early 2000s. In response to widespread
urging by states, municipalities, health
officials, and concerned citizens in
virtually every region of the country,2
EPA has intensified its efforts to
understand and respond to today’s
stubborn air quality challenges. Over the
past decade, ambient air measurements
and computer modeling studies have
repeatedly demonstrated that ozone and
its precursors, NOx and VOC, are
transported across large distances. Thus,
while there is a role for all levels of
government to address these issues,
EPA'’s state and local partners generally
agree that only with new initiatives at
the regional and national level can long-
term clean air goals be achieved.

States are assigned the jurisdiction by
the CAA for implementing most
stationary source emission controls. In
most regions of the country, states are
implementing stationary source NOx
control options (as well as stationary
source VOC controls) for the control of
acid rain, ozone, or both. However, in
many areas these controls will not be
sufficient for reaching and/or
maintaining the ozone standard without
significant additional NOx reductions
from mobile sources. California can
establish emission control standards for
new motor vehicles, and other states
may adopt California’s programs.3
Traditionally, however, nationwide
VOC and NOx control programs for new
motor vehicles are initiated at the
federal level. Similarly, mobile sources
of PM emissions, especially the direct
and indirect PM from diesel engines, are
a major consideration to local and state
officials in areas facing current and
future air quality problems. Thus, those
charged with delivering cleaner air to
the citizens of their states are looking to

2See Section VI for more detailed discussion of
the comments received by EPA to date.

3 A similar relationship applies to new nonroad
engines and vehicles, although states may not set
standards for certain classes of these engines and
vehicles. See Sections 209 and 213 of the Act.

the national mobile source emission
control program as a necessary
complement to their efforts to reduce
NOyx, PM, HC, and other emissions.
Common emission standards for mobile
sources across the nation are also
strongly supported by manufacturers,
which often face serious production
inefficiencies when different
requirements apply to engines/vehicles
sold in different states or areas.

Motor vehicle emission control
programs have a history of technological
success that, in the past, has largely
offset the pressure from constantly
growing numbers of vehicles and miles
traveled in the U.S. The per-vehicle rate
of emissions from new passenger cars
and light trucks has been reduced to
very low levels. As a result, increasing
attention is now being focused on
heavy-duty trucks (ranging from large
pickups to tractor-trailers), buses, and
nonroad equipment. For purposes of
this ANPRM, the Agency is primarily
interested in the component of nonroad
sources greater than 50 horsepower (37
kilowatts), which is termed *‘heavy-duty
nonroad” in this Notice. (Nonroad
engines greater than 50 hp represent the
single largest contributor to total
nonroad NOx emissions.) EPA is
addressing other off-highway sources,
such as small nonroad engines,
locomotives, aircraft and marine engines
in separate actions.

Since the 1970s, manufacturers of
heavy-duty engines for highway use
have developed new technological
approaches in response to increasingly
stringent emission standards. However,
the technological characteristics of
heavy-duty engines, particularly diesel
engines, have to date prevented the
achievement of emission levels
comparable to today’s light-duty
gasoline vehicles. While diesel engines
provide advantages in terms of fuel
efficiency, reliability, and durability,
control of NOx emissions is a much
greater challenge for diesel engines than
for gasoline engines. Similarly, control
of PM emissions, which are at very low
levels for gasoline engines, represents a
substantial challenge for diesel engines.

Despite these technological
challenges, there is emerging agreement
that heavy-duty highway engines offer
the potential for substantial additional
emission reductions. In their successful
efforts to reach lower NOx and PM
levels over the past 20 years, heavy-duty
highway diesel engine manufacturers
have identified new technologies and
approaches that today offer promise for
significant new reductions. New
technological options are available to
manufacturers of heavy-duty gasoline
engines as well. The emerging

technological potential for much cleaner
highway heavy-duty engines is
discussed further in Section VIII below.

In addition, many engines used in
highway trucks have similar
counterparts that are used in certain
nonroad equipment applications. The
first emission control regulations
covering these heavy-duty nonroad
engines have been only recently
established; these new standards are
less stringent than current standards for
similar heavy-duty engines intended for
highway use. A strong potential exists
for current highway engine emission
control technology to be applied in
many cases to heavy-duty nonroad
engines (even though differences in
application and usage complicate direct
translation of the technology),
representing a future avenue for
additional mobile source emission
reductions.

Recognizing the need for additional
NOx (and PM) control measures at the
national level to address air quality
concerns in a number of parts of the
country and the growing contribution of
the heavy-duty engine sector to ozone
(and PM) problems, EPA recently held
a series of discussions with the
California Air Resources Board (CARB)
and representatives of the heavy-duty
engine manufacturing industry. The
purpose of these discussions was to
exchange views on the appropriateness
and feasibility of new emission
standards for heavy-duty engines. Based
on these discussions, a Statement of
Principles (SOP) regarding highway
heavy-duty engines has been signed by
these parties.

The SOP is described in more detail
in Section VII of this notice and is
attached as an Appendix. It addresses
NOx, PM, and NMHC standards for
highway heavy-duty engines starting in
model year 2004, the important role that
fuel may play in achieving these
standards, a procedure to reevaluate the
appropriateness of these standards in
1999, the intent of the parties to
undertake development of a joint
industry/government research program
aimed at meeting and exceeding the
NOx and PM levels discussed in the
SOP, and the intent of the parties to
continue discussions with others with
the goal of signing a similar SOP with
respect to nonroad heavy-duty engines.
Other important elements of the SOP are
also discussed in Section VII.

The main purposes of today’s ANPRM
are to provide an early focus for an open
and comprehensive discussion of the
issues involved in achieving additional
emission reductions from heavy-duty
engines and to make the SOP available
to the public for comment on specific
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emission reductions from highway
heavy-duty engines.4 The rest of the
ANPRM is organized as follows: Section
Il summarizes the public health and
welfare needs for this initiative and
trends in overall nationwide NOx, VOC,
and PM emissions; Section Il describes
the contribution of HDEs to overall
emissions; Section IV summarizes the
need for control of heavy-duty engines;
Section V provides the history and
status of highway heavy-duty engine
emission standards; Section VI
summarizes a range of requests for
action that EPA has received to date;
Section VII reviews the development
and content of the Statement of
Principles; Section VIII discusses some
approaches to highway HDE emission
control; and Section IX describes EPA’s
plans for involving the public in the
upcoming rulemaking process. The
complete text of the Statement of
Principles is included as an Appendix
to today’s Notice.

I1. Health Concerns and Air Quality
Issues: NOx, VOC, Ozone, and
Particulate Matter

A. Health and Environmental Effects
Related to NOx, VOC, and Ozone5s

Oxides of nitrogen comprise a family
of highly reactive gaseous compounds
that contribute to air pollution in both
urban and rural environments. Because
NOx emissions are produced during the
combustion of fuels at high
temperatures, the primary sources of
atmospheric NOx include both
stationary sources, such as power plants
and industrial boilers, and mobile
sources, such as light- and heavy-duty
vehicles as well as construction,
agricultural, and other nonroad
equipment. NOx is directly harmful to
human health and the environment,
contributes to particulate pollution, and
plays a critical role in the formation of
atmospheric ozone. The current primary
(health-based) and secondary (welfare-
based) national ambient air quality
standards (NAAQS) for NO; are both set
at a concentration of 0.053 parts per
million (ppm), on an annual average.

Exposure to NO; can reduce
pulmonary function and increase airway
irritation in healthy subjects as well as
people with pre-existing pulmonary
conditions. In children, exposure to NO>
at or near the level of the ambient
standard appears to increase the risk of

4Also, in a letter to certain organizations related
to clean air issues in California, EPA agreed that it
would issue an ANPRM regarding national
standards for highway HDEs.

5Information cited in this section and other
related information on health effects of NOx, VOC
and Ozone are available from Docket A-95-27.

respiratory illness.6 NOx and its
transformation products (e.g., nitric
acid, peroxyacetyl nitrate (PAN) and
nitrate particles) also contributes to a
number of adverse environmental
impacts such as the overgrowth of algae
and oxygen depletion (eutrophication).”
NOx and its products contribute to acid
rain, which affects both terrestrial and
aquatic ecosystems, including
acidification of surface waters,
reduction in fish populations, damage to
forests and associated wildlife, soil
degradation, damage to materials,
monuments, buildings, etc., and
reduced visibility.8

NOx is also a primary precursor to
atmospheric ozone (O3). (Volatile
organic compounds (VOC), composed of
a very large number of different
hydrocarbons (HC) and other organic
compounds, are also primary precursors
to ozone. Their effects as a class of
compounds on health are generally
considered in terms of ozone health
effects; health implications of
individual toxic compounds are not
separately addressed in this Notice.)
The rate of ozone creation depends on
highly complex interactions between
VOCs and NOx in the presence of
sunlight. However, in areas with high
VOC to NOx ratios, which includes
most of the area covering the eastern
United States, ozone formation is NOx
limited, and NOx reductions will reduce
ozone levels. Areas with lower VOC to
NOx ratios (particularly the core of
many large highly urbanized
nonattainment areas) are VOC limited
and NOx emissions will interact with
ozone to reduce ozone levels. However,
in NOx limited areas, downwind of
these same areas, NOx reductions will
reduce ozone levels.

Ozone is a highly reactive chemical
compound which can affect both
biological tissues and man-made
materials. Ozone can affect human
pulmonary and respiratory health—
symptoms include chest pain, coughing,
and shortness of breath.® Studies, to
date, indicate that at the current

6 Air Quality Criteria Document for Oxides of
Nitrogen, EPA—600/8-91/049aF—cF, August 1993
(NTIS #: PB92-17-6361/REB,-6379/REB—-6387/
REB).

7Deposition of Air Pollutants Into the Great
Waters: First Report to Congress, EPA-453/r-93—
055, May 1994.

8 Acid Deposition Standard Feasibility Study, A
Report to Congress,” prepared for the U.S.
Environmental Protection Agency by the Cadmus
Group, Inc., under Contract Number 68-D2-0168,
February 1995.

9 Air Quality Criteria Document for Ozone and
Related Photochemical Oxidants (External Review
Draft), EPA—600/AP-93/004a—c, February, 1995
(NTIS #: PB94-17-3127, —3135, —3143).

standard these effects are reversible
when exposure stops.

The presence of elevated levels of
ozone is of concern in rural areas as
well. Because of its high chemical
reactivity, ozone causes damage to
vegetation. Estimates based on
experimental studies of the major
commercial crops in the U.S. suggest
that ozone may be responsible for
significant agricultural crop yield losses.
In addition, ozone causes noticeable leaf
damage in many crops, which reduces
marketability and value. Finally, there is
evidence that exposures to ambient
levels of ozone which exist in many
parts of the country are also responsible
for forest and ecosystem damage. Such
damage may be exhibited as leaf
damage, reduced growth rate, and
increased susceptibility to insects,
disease, and other environmental
stresses and has been reported to occur
in areas that attain the current standard.
There are complexities associated with
evaluating such effects due to the wide
range of species and biological systems
introduce significant uncertainties.

B. Health and Other Effects Related to
Particulate Matter 10

Air pollutants collectively called
particulate matter (PM) include dust,
dirt, soot, smoke and liquid droplets
directly emitted into the air by sources
such as factories, power plants, cars,
trucks, woodstoves/fireplaces,
construction activity, forest fires,
agricultural activities such as tillage,
and natural windblown dust. Particles
formed secondarily in the atmosphere
by condensation or the transformation
of emitted gases such as SO,, NOx, and
VOCs are also considered particulate
matter.

Based on studies of human
populations exposed to high
concentrations of particles (sometimes
in the presence of SO>), and laboratory
studies of animals and humans, there
are major human health concerns
associated with PM. These include
deleterious effects on breathing and
respiratory systems, aggravation of
existing respiratory and cardiovascular
disease, alterations in the body’s
defense systems against foreign
materials, damage to lung tissue,
carcinogenesis, and premature death.
The major subgroups of the population
that appear to be most sensitive to the
effects of particulate matter include
individuals with chronic obstructive
pulmonary or cardiovascular disease,

10|nformation cited in this section and other
related information on the health effects of
particulate matter are available for the public from
Docket A-95-27.
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those with influenza, asthmatics, the
elderly, and children. Particulate matter
also soils and damages materials, and
fine particles are a major cause of
visibility impairment in the United
States.11

C. Need for NOx and VOC Control;
Ozone and Other Air Quality
Management Issues

States are obligated under the Clean
Air Act to submit State Implementation
Plans (SIPs) demonstrating how each
nonattainment area will reach
attainment of the ozone NAAQS. For
nonattainment areas designated as
serious or worse, this obligation
involves the use of photochemical grid
modeling (e.g., Urban Airshed
Modeling, or UAM) for each
nonattainment area. Although these
attainment demonstrations were due
November 15, 1994, the magnitude of
this modeling task, especially for areas
which are significantly affected by
transport of ozone and precursors
generated outside of the nonattainment
area, has delayed many states in
submitting complete modeling results.

Recognizing these challenges, EPA
recently issued guidance on ozone
demonstrations,12 based on a two-phase
approach for the submittal of ozone SIP
attainment demonstrations. Under the
first phase, the state is required to
submit a plan implementing a set of
specific control measures to obtain
major reductions in ozone precursors
along with limited UAM modeling. The
second phase includes a two-year
process during which EPA, the states,
regional associations, and other
interested parties can improve emission
inventories and modeling and better
assess regional and local impacts and
control strategies on ozone attainment.
These analyses are then to be used by
states as their basis for demonstrating
ozone attainment plans in their phase Il
SIPs.

Modeling results already available
and the need for two-phased ozone
attainment plans highlight the fact that
ozone pollution is a regional problem,
not simply a local or state problem.
Ozone itself and its precursors are
transported long distances by winds and
meteorological events. Thus, achieving
ozone attainment for an area and
thereby protecting its citizens from
ozone-related health effects often
depends on the ozone and/or precursor

11 Air Quality Criteria for Particulate Matter
(External Review Draft), EPA-600/AP-95/001a—c,
April 1995 (NTIS #PB95-22-1727, -1735, —1743).

12Memorandum from Mary D. Nichols, Assistant
Administrator for Air and Radiation, to EPA
Regional Administrators, re Ozone Attainment
Demonstrations, March 2, 1995.

emission levels of upwind areas. Local
stationary source NOx and VOC controls
will assist nonattainment areas toward
their ozone reduction goals, but for
many areas with persistent ozone
problems, attainment of the ozone
NAAQS will require broader control
strategies for both NOx and VOC. As a
result, effective national ozone control
requires an integrated strategy which
combines cost-effective approaches in
both the mobile and stationary source
arenas at both the local and national
levels.

The rate of ozone creation depends on
highly complex interactions between
VOCs and NOx in the presence of
sunlight. While regional concentrations
and transport of precursor pollutants
have a significant role in determining
the rate of ozone production in many
areas, local conditions are also
important and may be predominant
factors in some cases. Generally, the
formation of ozone in locations with
low VOC to NOx ratios tends to be VOC
limited. Low VOC to NOx ratios are
characteristic of the central core of
many highly urbanized nonattainment
areas, which may thus be dependent on
VVOC control for effective ozone
reduction. On the other hand, in areas
with higher VOC to NOx ratios, ozone
formation is NOx limited, and NOx
reduction strategies are required for
effective ozone control. Such conditions
occur over broad regions of the U.S.,
including many areas downwind of
large urban centers. As concluded in a
recent report by the National Research
Council (NRC), “‘the optimal set of
controls relying on VOCs, NOx, or, most
likely, reductions of both, will vary from
one place to the next.” 13

While both NOx and VOC emissions
are subject to various stationary and
mobile source regulations, VOCs have
often been the primary focus of past
ozone abatement strategies, and specific
air quality issues regarding NOx
emissions have received somewhat less
attention. Accordingly, the next sections
describe some of the key regional ozone
and other air quality problems around
the country for which additional NOx
controls will be beneficial.

1. Eastern United States

There is a growing body of evidence
that reduction of regional ozone levels
holds the key to the ability of a number
of the most seriously polluted areas in
the Eastern United States, in both the
Southeast and the Northeast, to meet the

13National Research Council. Rethinking the
Ozone Problem in Urban and Regional Air
Pollution. National Academy Press, Washington,
D.C., 1991.

ozone NAAQS. Regional Oxidant
Modeling (ROM) studies conducted by
EPA (called the ROMNET and Matrix
studies 14) strongly suggest that reducing
NOx emissions is the most effective
approach for reducing ozone over large
geographical areas. (In contrast, as
described below, local NOx controls
may or may not be helpful in individual
nonattainment areas.) At the same time,
these studies, as well as ongoing UAM
modeling by states, suggest that
reduction in VOC emissions may be key
to reducing locally generated peak
ozone concentrations. Additional NOx
control will also contribute to
addressing the problems of year-round
NOx deposition in the Chesapeake Bay
and other nitrogen-limited estuaries 15
and acid rain in the eastern part of the
country.

In its analysis supporting the approval
of a Low Emission Vehicle program in
the eastern and northeast states
comprising the Ozone Transport Region
(OTR),16 EPA reviewed existing work
and performed new analysis to evaluate
in detail the degree NOx controls are
needed.1? These studies showed that
50-75 percent reductions in NOx from
1990 levels would be needed
throughout the OTR. These studies also
showed that 50-75 percent reductions
in VOC would be needed in and near
the portion of the OTR comprising the
Northeast urban corridor. The studies
also concluded that transport of ozone
and precursors from upwind areas is a
significant contributor to ozone
exceedances downwind in essentially
all nonattainment areas in the OTR.

More recently, three new studies have
become available which confirm the
conclusions of the earlier studies. In one
of these, the Agency performed new
ROM analyses evaluating the eastern
third of the U.S. and southern Canada.18

14 See Regional Ozone Modeling for Northeast
Transport (ROMNET), EPA Doc. EPA-450/4-91—
002a (June 1991), and Chu, S.H., E.L. Meyer, W.M.
Cox, R.D. Scheffe, “The Response of Regional
Ozone to VOC and NOx Emissions Reductions: An
Analysis for the Eastern United States Based on
Regional Oxidant Modeling,” Proceedings of U.S.
EPA/AWMA International Specialty Conference on
Tropospheric Ozone: Nonattainment and Design
Value Issues, AWMA TR-23, 1993.

15 Deposition of Air Pollutants Into the Great
Waters: First Report to Congress, EPA-453/r-93—
055, May 1994.

16 Maine, New Hampshire, Vermont,
Massachusetts, Rhode Island, Connecticut, New
York, New Jersey, Pennsylvania, Delaware,
Maryland, District of Columbia, and northern
Virginia.

17Environmental Protection Agency, Low
Emission Vehicle Program for Northeast Ozone
Transport Region; Final Rule, 60 FR 48673, January
24,1995.

18Environmental Protection Agency, ‘“‘Summary
of EPA Regional Oxidant Model Analyses of

Continued
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Taken together, these studies strongly
support the view that NOx emission
reductions in the range of 50-75 percent
will be needed in each state in the OTR
and VOC reductions in the range of 50—
75 percent will be needed in and near
the Northeast urban corridor to reach
and maintain attainment.

2. Other Regions

A recent Southern Oxidant Study
(SOS) report1e describes the results of
research showing that, in the south,
relatively high concentrations of ozone
accumulate in both rural and urban
areas. Although the rural ozone levels
tend to be lower than in urban areas,
and are generally in compliance with
the current ozone NAAQS, the rural
ozone concentrations are still high
enough to inhibit photosynthesis, thus
reducing agricultural yields and causing
damage to forests and ornamental
plants.

These rural concentrations of ozone
and its precursors create a relatively
high ozone background on which the
ozone plumes from stationary and area
sources in urban areas are
superimposed. As a result, modeling in
the Atlanta metropolitan area,
designated as a serious ozone
nonattainment area, suggests that a 90
percent decrease in NOx emissions will
be required to achieve the current
NAAQS in Atlanta.

Modeling studies performed to date
for the states surrounding Lake
Michigan (Wisconsin, Illinois, Indiana,
and Michigan) indicate that reducing
ozone transported into this region has a
significant effect on the number and
stringency of local control measures
likely to be needed to meet the ozone
NAAQS. Without such reductions, these
studies suggest that the necessary degree
of local control will be very difficult to
achieve. The EPA Matrix study
referenced above also indicates that
NOx control will be effective in
reducing regional ozone in the Midwest.
This suggests that new reductions in
NOx emission will be helpful in
meeting the NAAQS in the Lake
Michigan area, even though NOx control
in the immediate vicinity of and within
major nonattainment areas near Lake

Various Regional Ozone Control Strategies,”
November 28, 1994; Kuruville, John et al.,
““Modeling Analyses of Ozone Problem in the
Northeast,” prepared for EPA, EPA Document No.
EPA-230-R-94-108, 1994; Cox, William M. and
Chu, Shao-Hung, ‘““Meteorologically Adjusted
Ozone Trends in Urban Areas: A Probabilistic
Approach,” Atmospheric Environment, Vol. 27B,
No. 4, pp 425-434, 1993.

19The State of the Southern Oxidant Study (SOS):
Policy-Relevant Findings in Ozone Pollution
Research, 1988-1994. North Carolina State
University, April 1995.

Michigan do not appear to contribute to
attainment in these areas.

The ozone SIP that the State of
California has submitted to EPA for
approval relies on NOx and VOC
reductions for most California
nonattainment areas to demonstrate
compliance with the NAAQS.
Specifically, the revised SIP projects
that the following NOx reductions will
be required: South Coast, 59 percent;
Sacramento, 40 percent; Ventura, 51
percent; San Diego, 26 percent; and San
Joaquin Valley, 40 percent. For VOC, the
required reductions will be the
following: South Coast, 79 percent;
Sacramento, 38 percent; Ventura, 48
percent; San Diego, 26 percent; and San
Joaquin Valley, 40 percent. Transported
ozone and precursor emissions are also
an important factor in California’s need
for additional NOx controls.20

The Agency requests comment on
these studies and the application of
their findings to the planned actions in
this Notice as well as any additional
data or analysis that would inform any
future actions.

4. Waivers of Local Stationary Source
NOx Control Requirements

In some cases, states with
nonattainment areas subject to NOx
Reasonably Available Control
Technology (RACT) requirements for
stationary sources have petitioned EPA
for a waiver from these requirements.
EPA guidance on such waivers provides
that waivers may be granted if states
show that reducing NOx in a
nonattainment area would not
contribute to attainment of the ozone
NAAQS within the same nonattainment
area.2l EPA’s policy is to limit the
assessment of the petitions to the effect
that NOx reductions within a
nonattainment area have on that specific
area’s ability to meet the NAAQS (i.e.,
an assessment of pollutant transport
outside the area is not made). EPA has
separate authority under the CAA to
require a state to reduce emissions from
sources where there is evidence
showing that such emissions would
contribute significantly to
nonattainment or interfere with
maintenance of attainment in other
states.

20]n addition, the revised SIP concludes that
secondary formation of nitrate particulate from NOx
(primarily ammonium nitrate) contributes to the
particulate problem in the South Coast Air Basin
and the San Joaquin Valley. Reduction of this
fraction of the total PM will require additional NOx
emission reductions.

21*Section 182(f) Nitrogen Oxides (NOx)
Exemptions— Revised Process and Criteria,”” EPA
Memo from John S. Seitz, Director, OAQPS, to
Regional Air Directors, February 8, 1995.

EPA’s approval of a NOx exemption is
granted on a contingent basis.22 That is,
a monitoring-based exemption lasts for
only as long as the area’s monitoring
data continue to demonstrate attainment
and a modeling-based exemption lasts
for only as long as the area’s modeling
continue to demonstrate attainment
without NOx reductions from major
stationary sources.23

Given these circumstances, EPA’s
approval of NOx waivers for certain
areas should not be viewed as
contradictory to the consideration of
regional and national measures to
reduce NOx emissions. As discussed
above, new regional and/or national
NOx controls are needed to obtain the
NAAQS designed to protect the public
health.

5. National NOx and VOC Emissions
Trends 24

Figure 1 displays projected total NOx
emissions over the time period 1990 to
2020 as well as stationary and mobile
source components over the same
period. Figure 2 presents similar data
for VOC emissions for the period 1990
to 2010 (later-year projections for VOC
are under development).25 As the figures
show, a similar pattern is projected for
both of these ozone precursor emissions.
Initially, the projections indicate that
the national inventories will decrease
over the next few years as a result of
continued implementation of existing
CAA stationary and mobile-source NOx
control programs. After the year 2000,
however, as the implementation of new
CAA programs is completed and the

22‘Section 182(f) Nitrogen Oxides (NOx)
Exemptions— Revised Process and 